In Asia, hand, foot, and mouth disease (HFMD) is associated with large and sometimes severe outbreaks since 1997, and is caused by enterovirus A (EV-A), in particular EV-A71. Monitoring the pattern of replacement between EV serotypes, its associated clinical profile and pathogen evolutionary process are essential for understanding the progress of outbreak/epidemics and development of intervention strategies. A large prospective study has been conducted at three referral hospitals in southern Vietnam since July 2013: Children's Hospital 1, Children's Hospital 2 and Hospital for Tropical Diseases in Ho Chi Minh City. For each participant, clinical data, throat and rectal swabs were collected. Multiplex real-time and nested RT-PCRs were employed to detect and identify specific EV serotypes in clinical specimens. Selected EV-A(71) positive swabs were then subject to whole-genome deep sequencing. During two years, there were 1,547 cases enrolled into the study. The most commonly detected pathogens included CV-A6 (21.8 per cent), EV-A71 (24.4 per cent), CV-A16 (10.8 per cent), and CV-A10 (7.9 per cent), followed by CV-A2/A4/A12 and Echovirus. Temporally, the four common enterovirus genotypes (including EV-A71, CV-A6, CV-A10, and CV-A16) replaced each other during the entire study period. A total of 295 genome sequences were obtained, including 156 EV-A71 sequences. EV-A71 B5 (*n* = 156) was the predominant subgenogroup. Phylogenetic analysis showed that all Vietnamese CV-A16 (*n* = 25), CV-A2 (*n* = 7), CV-A5 (*n* = 3), CV-A8 (*n* = 4), CV-A12 (*n* = 10), and CV-A14 (*n* = 1) were closely related to those from China and the region, while CV-A4 (*n* = 10), CV-A6 (*n* = 26), and CV-A10 (*n* = 43) clustered with viruses belonging to genogroups collected from worldwide, and CV-A4 were imported into Vietnam from two independent events. Clinically, there was no significant difference between CV-A6, CV-A16, and CV-A10 groups. Patients with EV-A71 infection were older than those with non-EV-A71 infection (21.7 vs. 17.3 months old, P \< 0.001). Other differences included myoclonus (21 vs. 13 per cent, P = 0.001), irritability (17 vs. 70 per cent, P\< 0.001), and location of erythema. There was a trend toward EV-A71 detection rate and clinical severity: 23 per cent grade 1, 17 per cent (2 A), 39 per cent (2B group 1), 71 per cent (2B group 2), 64 per cent (3), and 67 per cent (4). Our study represents the most comprehensive descriptive HFMD study in Vietnam. The analysis of 1,547 patients has revealed interesting and important insights into epidemic patterns, pathogen-associated clinical phenotypes, and viral evolution, which are essential for public health and of clinical significance.
